ferrite plates cores are used for the realization of RF inductors. The plates are deposited on top of the coils to enhance the magnetic properties of the inductor at GHz frequencies. The planar Cu coils are realized using an inhouse developed high-resolution polyimide spinning and Cu electroplating process on a flexible support of Kapton. Fernrte materials provide interesting options for miniaturized power and radio frequency (RF) applications. This is due to two reasons: first, their high relative permeability factors ( Figure 1 shows the fabrication sequence of these high-resolution coils (for more details see [5] For each plasma etclhing step, an SiO, mask is PECVDdeposited and lithographically structured, after which the polyimide is etched in a Or plasma to create the throughholes for the positioning of the E-cores (for the power inductors) and to clear the contact paths ( Fig. 1(f) ). To separate the flexible structures from the Si substrate, a bath of acetone is used to remove the adhesive between the Kapton film and the wafer ( Fig. 1(g) ).
I. POWER FERRITE INDUTCTORS
For the magnetic power ferrite cores, we use high relative permeability (wIr -2000) 3F3 ferrite wafers from Ferroxcube [6] . Three types of three-dimensional ferrite Ecores are micromachined in 1 mm. 0.75 mm and 0.5 mm thick ferrite wafers using mechanical micro-erosion by powder blasting [7] . Three 0.5 mm thick stainless steel masks, shown in figure 2, are subsequently used to realize an array of ferrite E-cores. During the powder blasting process, these masks are temporarily glued to the ferrite wafer to promote the mechanical contact and to prevenlt underetching effects. By performing an x and y-axis translation of the powder blasting nozzle, we obtain a uniform exposure of the fixed ferrite wafer. Figure 3(a) is a SEM photograph of the smallest 3D E-core we realized with our technique. Figure  3 (b) is a photograph of an assembled 10 mm3 size transformer by combination of two cores with a flex foil coil. mH) over four decades of frequencies due to the presence of the ferrite and corresponding to a 50 times enhancement with respect to the inductance value without usinig a ferrite core. Also the quality factor is enhanced and its value can be easily further enhanced by a factor of 2 or 3 by thickening the metal in the coil. Ni-Zn ferrites are generally used for electromagnetic interference suppression applications and have an appreciable magnetic permeability up to 1 GHz, the highest frequency with still a magnetic behavior among the ferrites with cubic anisotropy [8] . Their very high resistivity prevents eddy currents losses, present in metallic magnetic materials, and only magnetic resonance effects can cause dissipation at GHz frequencies.
Following a similar process to that of figure 1, RF coils have been fabricated, the design of which is shown in figure  5 . The coil has a size d in the range 0.5 mm < d < 2 mm and consists of 15 vm thick and 40 FLm wide Cu windings (N=l-3) with a winding pitch of 80 ym. A schematic crosssection of the coil is shown in Fig. 6(a) . The embedded coil can be simply covered with a ferrite plate (Fig. 6(b) ) or is easily detachable from the silicon substrate (Fig. 6(c) We have measured the inductance, resistance and quality factor of the inductors in the 0.001-3 GHz range using an Agilent E4991 A RF Impedance/Material Analyzer and a Cascade Microtechnique probe station. We present in this paper results for coils in the three configurations of figure 6 . Measurements are done first on the silicon substrate with only the Cu coil on top ( fig. 6(a) ); then a ferrite cover plate is deposited oni top of the coil ( fig. 6(b) ), and finally the inductor with ferrite cover is removed from the Si substrate ( fig. 6(c) ). Results for the three configurations are shown in figure 7. frequencies. the ferromagnetic resonance losses of the ferrite decrease the quality factor to a value below that of the device with Si substrate only. 1-1 W) . This method makes use of the excellent magnetic properties of the bulk material resulting in higher inductances and quality factors compared to metallic and ferrite thin film-type magnetic materials. For RF applications in the GHz range, we obtain a strong enhancement of the inductance and quality factor using NiZn ferrites. Above 0.3 GHz, ferromagnetic resonance losses in the ferrite dominate. Further extension of the useful frequency range would rely on the development of new types of ferrites with increased ferromagnetic resonance frequency. 
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